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1
METHOD AND STRUCTURE FOR
MOUNTING SENSOR SUBSTRATE OF
BRUSHLESS MOTOR

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a national stage application filed under
35U.S.C. 371 of International Application No. PCT/JP2013/
066233, filed Jun. 12, 2013, which claims priority from Japa-
nese Patent Application No. 2012-146995, filed Jun. 29,
2012, each of which is incorporated by reference herein in its
entirety.

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to a method and a structure
for mounting a sensor substrate of a brushless motor. More
specifically, the present invention relates to a brushless motor
provided with a position detection element such as a Hall
integrated circuit (IC), and particularly relates to a method
and a structure for mounting a printed board, i.e., a sensor
substrate, provided with a position detection element to
shorten the dimension in the axial direction, on an inner
diameter side of a coil end.

2. Background Art

A brushless motor generally includes a rotor provided with
a permanent magnet and a rotational position detection ele-
ment, such as a Hall IC, for detecting magnetic pole positions
of'the permanent magnet of the rotor, which is provided on the
side of a stator. In recent years, it has been more and more
highly demanded by the market to reduce the size and the
thickness of a motor, and this also applies to a brushless
motor. In reducing the thickness of a brushless motor, the
position and the method of arrangement of a rotational posi-
tion detection element such as a Hall IC and the degree of the
fixing strength are the important factors. In the inventions of
Patent Literatures 1 and 2, a printed board on which a rotation
detection element is provided is arranged so that it is mounted
on a coil end of stator winding, and accordingly, the rotation
detection element may be distant from the permanent magnet
of'the rotor, which may cause problems in the detection of the
magnetic poles. Patent Literatures 1 and 2 attempt to solve the
problem by using a permanent magnet and a magnetic portion
of' the rotor that are long in the axial direction. Patent Litera-
ture 3 discloses a method for fixing a printed board. In Patent
Literature 3, pins constituted by a thermoplastic material are
allowed to pass through holes formed through a printed
board, and then the printed board is fixed by thermally
deforming the tips of the pins by using a jig.

CITATION LIST
Patent Literature
Patent Literature 1: JP 09 (1997)-308208 A
Patent Literature 2: JP 2000-041371 A
Patent Literature 3: JP 07 (1995)-298575 A
SUMMARY OF INVENTION
Technical Problem

However, in Patent Literatures 1 and 2, because the perma-
nent magnet and the magnetic portion of the rotor that are
long in the axial direction are used, there are problems such as
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the dimension of the motor in the axial direction may be long
and that additional material costs of the permanent magnet
and the magnetic portion may be required. In addition, in the
method of Patent Literature 3 in which the tip of the pins is
thermally deformed to fix a printed board, there is a problem
such that large space and additional labor and time are
required because of new additional processes necessary inthe
method.

An object of the present invention is to provide a method
and a structure for mounting a sensor substrate of a brushless
motor, in which a rotation detection element is arranged near
a permanent magnet of a rotor and the sensor substrate can be
securely mounted with a simple method, and thus, it is not
necessary to elongate the dimension of the permanent magnet
of the rotor in an axial direction.

Solution to Problem

In order to solve the above-described problem, according
to an aspect of the present invention, in a method for mount-
ing a sensor substrate of a brushless motor, an insulating
member that insulates a location for winding of a stator coil
from an outside is formed on a stator core on which radially
arranged pole teeth are provided on an inner peripheral sur-
face side with a predetermined space, the stator coil is wound
around the pole teeth via the insulating member, stopper walls
that prevent the coming off of the stator coil are provided on
a leading edge of the pole teeth of the insulating member,
pedestal parts are formed on an inner peripheral surface side
of the stopper walls, a sensor substrate, to which a position
detection element which detects a position of a permanent
magnet provided to a rotor is installed, is arranged on the
pedestal parts, and locking portions for locking the sensor
substrate are provided to some of the pedestal parts to prevent
the coming off of the sensor substrate in a radial direction.

In addition, according to an aspect of the present invention,
in a method for mounting a sensor substrate of a brushless
motor, stator covers constituted by insulating members are
formed on both sides of a stator core on which radially
arranged pole teeth are provided on an inner peripheral sur-
face side with a predetermined space, the stator coil is wound
around the pole teeth via the stator covers, stopper walls that
prevent the coming off of the stator coil are provided on a
leading edge of the pole teeth of the stator covers, pedestal
parts are formed on an inner peripheral surface side of the
stopper walls, a sensor substrate, to which a position detection
sensor which detects a position of a permanent magnet pro-
vided to a rotor is installed, is arranged on the pedestal parts,
and locking portions for locking the sensor substrate are
provided to some of the pedestal parts to prevent the coming
off of the sensor substrate in a radial direction.

Furthermore, according to an aspect of the present inven-
tion, in the method for mounting the sensor substrate of the
brushless motor, the locking portions are provided at loca-
tions distant from the stopper wall by a predetermined space,
and holding members that regulate moving of the locking
portions in a radial direction by holding the locking portions
on a back surface thereof are provided in a gap between the
locking portions and the stopper walls to prevent the coming
off of the sensor substrate from the locking portion.

Furthermore, according to an aspect of the present inven-
tion, in the method for mounting the sensor substrate of the
brushless motor, moving of the locking portion is regulated
by using an inner diameter side cylindrical portion of coil end
covers that are provided in a gap between the locking portion
and the stopper wall and cover the stator coil.
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In addition, according to another aspect of the present
invention, a structure for mounting a sensor substrate of a
brushless motor includes a brushless motor including a rotor
arranged concentrically on an axis of a stator and a position
detection element which detects a position of a permanent
magnet provided to the rotor, and in the structure, pole teeth
are provided to a stator core of the stator radially on an inner
peripheral surface side along a circumferential direction with
apredetermined space, an insulating member for insulating a
location for winding of the stator coil from an outside is
formed on each of the pole teeth on a surface thereof except at
least an inner surface, stopper walls that axially protrude from
a leading edge of a cover portion of the pole tooth of the
insulating member are provided to prevent the coming off of
the stator coil wound around the cover portion of the pole
teeth, pedestal parts are formed that extend from an inner
surface side of the stopper wall toward a central axis, a sensor
substrate to which a position detection element is mounted so
as to face the permanent magnet provided to the rotor in an
axial direction is arranged on the pedestal parts, and locking
portions that prevent the coming off of the sensor substrate in
the axial direction are provided on the pedestal parts.

Furthermore, according to yet another aspect of the present
invention, a structure for mounting a sensor substrate of a
brushless motor includes a brushless motor including a rotor
arranged concentrically on an axis of a stator and a position
detection element which detects a position of a permanent
magnet provided to the rotor, and in the structure, pole teeth
are provided to a stator core of the stator radially on an inner
peripheral surface side along a circumferential direction with
a predetermined space, stator covers for insulating a location
for winding of the stator coil from an outside is formed on
both ends of each of the pole teeth on a surface thereof except
at least an inner surface, stopper walls that axially protrude
from a leading edge of a cover portion of the pole tooth of the
stator cover are provided to prevent the coming off of the
stator coil wound around the cover portion of the pole tooth,
pedestal parts are formed that extend from an inner surface
side of the stopper wall toward a central axis, a sensor sub-
strate to which a position detection element is mounted so as
to face the permanent magnet provided to the rotor in an axial
direction is arranged on the pedestal parts, and locking por-
tions that prevent the coming off of the sensor substrate in the
axial direction are provided on the pedestal parts.

Furthermore, according to yet another aspect of the present
invention, in the structure for mounting the sensor substrate of
the brushless motor, positioning pins are provided so as to
protrude from the pedestal parts in the axial direction,
recessed portions with which the positioning pins are
engaged are provided to the sensor substrate, claw portions
that protrude from the pedestal parts in the axial direction are
provided as the locking portions, the claw portions engaging
with the sensor substrate, and a holding member for prevent-
ing disengagement of the claw portion is arranged at the back
of the claw portion.

In addition, according to yet another aspect of the present
invention, the holding member is disposed in a gap portion
formed between the claw portion and the stopper wall.

Furthermore, according to yet another aspect of the present
invention, coil end covers that cover the stator coil of the
stator on both ends thereof are provided, and an inner diam-
eter side cylindrical portion of the coil end covers is inserted
into the gap portion as the holding member.

Advantageous Effects of Invention

According to the present invention, because a detection
element such as a Hall IC is arranged near a permanent
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magnet of a rotor, and thus, the sensor substrate can be
securely mounted, it is not necessary to elongate the dimen-
sion of the magnet of the rotor in an axial direction or to
provide a magnet for a sensor, and thus the length of the motor
in the axial direction can be shortened, and thereby a thin
brushless motor can be provided.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is an exploded view of a brushless motor imple-
mented by the present invention.

FIG. 2 is a view which illustrates a state in which a sensor
substrate is mounted onto a stator cover according to the
method and the structure for mounting the sensor substrate of
the present invention.

FIG. 3 is a view which illustrates a state in which coil end
covers are mounted according to the method and the structure
for mounting the sensor substrate of the present invention.

FIG. 4 is a cross section taken along A-A in FIG. 3 that
illustrates a state of assembly of a claw portion of the stator
cover and the coil end covers.

FIG. 5 is a cross section taken along B-B in FIG. 3.

FIG. 6 is a perspective view illustrating the stator cover.

FIG. 7 is a partial cross section illustrating a relationship
between a gap portion of the stator cover and the thickness of
the coil end cover.

DESCRIPTION OF EMBODIMENTS

Embodiments of the present invention will be described in
detail below with reference to FIGS. 1to 7.

Referring to FIG. 1, which is an exploded view of a brush-
less motor, a brushless motor 1 is constituted by a stator 2, a
rotor 3 arranged on an axis of the stator 2, a lead clamping
plate 4 assembled on one side of the stator 2, a pair of coil end
covers 5,, 5, assembled on both sides of the stator 2, and a
bracket 6 and a flange 7 that are assembled on the further
outside ofthe coil end covers 5|, 5,, and these components are
integrally assembled. A motor case of the brushless motor1 is
constituted by the bracket 6, the flange 7, and an outer surface
of the stator 2.

Referring to FIG. 2, the stator 2 of the brushless motor 1
includes pole teeth 205 formed at an inside of a yoke 20a
formed on the periphery of the pole teeth 20 and including
thin punched steel plates having been produced by pressing
steel plates such as silicon steel plates and laminated together,
a stator core 20 including a slot 20¢ formed between the pole
teeth 20, a pair of stator covers (also referred to as “insula-
tors”) 8,, 8, that are assembled from both sides of the stator
core 20 and insulate the inner surface side of the yoke 20a
from the periphery of the pole teeth 20 except the inner
surface thereof, and a stator coil 21 wound around the pole
teeth 20 of the stator covers 8, 8,.

The rotor 3 is concentrically arranged on the axis of the
stator 2, and permanent magnets 30 are provided on a periph-
eral surface of the rotor 3 with a predetermined space.

FIG. 6 illustrates the stator cover 81. The stator cover 81 is
an insulating member prepared by using a resin material
molded by injection molding, for example. Pole tooth cover
portions 82 having an inverted U-shaped cross section are
radially extended on the inner surface of the ring-shaped ring
portion 81 in the circumferential direction with a predeter-
mined space. The pair of stator covers 8,, 8, is assembled
from above and below so as to sandwich and cover the stator
2 on both sides thereof and particularly insulates the periph-
ery of the pole teeth 206 and the inside of the yoke 20a from
the outside. The stator coil 21 is wound by a coil winding
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machine around the outside of the pole tooth cover portion 82,
which covers the periphery of the pole teeth 205. A trapezoi-
dal stopper wall 83 is protruded from the inner diameter side
of the pole tooth cover portion 82 of at least one stator cover
81 toward the outside in the axial direction to prevent the
coming off of the stator coil 21. Pedestal parts 84 that are
extensions from the pole tooth cover portion 82 toward the
central axis are formed on the inner surface side of the stopper
wall 83 provided on the pole tooth cover portion 82. The
pedestal parts 84 provided on the upper portion of the stopper
walls 83 of the pole tooth cover portions 82 form a substan-
tially ring-shaped pedestal part as a whole, and an arc-shaped
sensor substrate 9 is mounted on the pedestal parts 84.

Referring to FIGS. 2 and 4, the sensor substrate 9 includes
a substantially ring-shaped printed board 90 to which a rota-
tional position detection element such as a Hall IC is
assembled separately from other electronic parts for control-
ling the motor. On the printed board 90, a predetermined
number of cutouts 91 are formed in outer periphery portions
and plural positioning recessed portions 92 are formed at
predetermined locations on the periphery of the board sur-
face.

Referring to FIGS. 6 and 7, claw portions 85 and pins (one
or more pins, for example) 86 are protruded in the axial
direction from some of the pedestal parts 84, i.e., from three
or more pedestal parts 84, as locking portions. The sensor
substrate 9 is positioned and fixed in the circumferential
direction by preventing the coming off of the stator coil 21 by
allowing the claw portions 85 to engage with the cutouts 91
and allowing the pins 86 to engage with the positioning
recessed portion 92. On each of the pedestal parts 84 on which
the claw portion 85 is provided, a step portion 84a that is
formed lower by one step is provided, and the claw portion 85
is erected on the step portion 84a to secure the sufficient
length of an axial portion 85a of the claw portion 85. A
predetermined gap portion 87 is provided between the claw
portion 85 and the stopper wall 83, and an inner cylindrical
portion 51 of at least one of the coil end cover 51 is assembled
to the gap portion 87. Referring to FIGS. 3 to 5, in the coil end
covers 5,, 5., the inner cylindrical portion 51 is provided on
an inner periphery side of a ring-shaped lid portion 50 and an
outer cylindrical portion 52 is provided on an outer periphery
side of the ring-shaped lid portion 50. In the outer cylindrical
portion 52, a claw portion 524 provided on the inside of the
leading edge of the outer cylindrical portion 52 is assembled
to a protrusion 81a provided on an outer surface of a ring 81
of' the stator covers 8,, 8, to assemble the coil end covers 5,,
5, to the stator covers 8, 8.

On the lead clamping plate 4, multiple lead outlet holes 41
are formed on a ring-shaped plate 40. L.eads are drawn out
through the lead outlet holes 41 for connection. The lead
clamping plate 4 is assembled to at least one of the stator
covers (i.e., the stator cover 81) via claw portions 42 provided
on the periphery of the plate 40.

Bolt holes 6a, 7a are formed at the four corners of the
bracket 6 and the flange 7 provided on the outer ends of the
brushless motor 1, and the bracket 6 and the flange 7 are
integrally fastened together with bolts 60 threaded through
the bolt holes 6a, 7a. In addition, the bolts 60 are threaded
through bolt holes 2a provided at four corners of the stator 2
to co-fasten the stator 2 between the bracket 6 and the flange
7.

The bracket 6 and the flange 7 respectively include built-in
bearings (not illustrated) provided in through holes for insert-
ing an output axis 3a of the rotor 3 to rotatably support the
output axis 3a of the rotor 3.
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External cables 61 including a bundle of power cables and
signal cables are drawn out from the bracket 6 for connection
with units such as a control unit. Connectors 62, 63 are con-
nectors for connection with the control unit and the like.

A cable clamp 64 is assembled to a half clamping portion
64a formed integrally with the bracket 6 and retains the
external cable 61.

A method for mounting the above-described sensor sub-
strate will be described. The sensor substrate 9 is assembled to
the pedestal parts 84 provided on one of the stator covers 8,
8, assembled to the stator core 20. In assembling the sensor
substrate 9, the pins 86 are aligned with the positioning
recessed portions 92 of the sensor substrate 9, then the claw
portions 85 as the locking portions are allowed to engage with
the cutouts 91, and then the sensor substrate 9 is pressed in.
The pins 86 are inserted into the positioning recessed portions
92 in the above-described manner to position the sensor sub-
strate 9, and the claw portions 85 are allowed to engage with
the cutouts 91 due to the resilient force of the claw portions,
and thus the sensor substrate 9 is fixed. Next, the coil end
covers 5,, 5, are assembled onto the stator covers 8,, 8,, the
claw portion 52a of the outer cylindrical portion 52 on the
leading edge thereof is allowed to engage with the protrusion
81a on the outer surface of the ring-shaped portion 81 of the
stator covers 8,, 8, to assemble the coil end covers 5,, 5, to the
stator covers 8,, 8,. Inthis structure, one of the coil end covers
5,,5,, i.e., the inner cylindrical portion 51, is arranged in the
gap portion 87 between the claw portion 85 and the stopper
wall 83 as a holding member to hold the claw portion 85 on
the back surface thereof, and thereby the coming off of the
claw portion 85 from the cutout 91 of the sensor substrate 9,
which may result from deviation in the radial direction, is
regulated. Referring to FIG. 7, a width L1 of the claw portion
85 and a thickness 1.2 of the inner cylindrical portion 51 are
set so that the sum of the width L1 and the thickness L2
becomes greater than a width L3 of the gap portion 87, and
thereby the coming off of the claw portion 85 is prevented. As
described above, the sensor substrate 9 can be held by the
claw portions 85 at a set position, and thereby the coming off
of the sensor substrate 9 from the pedestal parts 84 can be
prevented.

Note that the present invention is not limited to the above-
described embodiment, and an insulating structure equivalent
to the stator covers 8, 8, can also be formed by using a stator
core 20 integrally molded by resin molding instead of using
the pair of stator covers 8,, 8, which insulates the periphery of
the pole teeth 20 formed in the inside of the yoke 20a
assembled to the stator core 20 from both sides thereof.

In addition, the numbers of the positioning recessed por-
tions 92 and the cutouts 91 provided on the sensor substrate 9
can be freely set as necessary, and the numbers of the claw
portions 85 and the pins 86 provided on the stator covers 8,
8, can be freely set so that they comply with the structure of
the sensor substrate 9. In addition, holes simply bored at the
surface of the substrate can be used for the positioning
recessed portions 92. Furthermore, the inner cylindrical por-
tion 51 of the coil end covers 5, 5, is not always necessary
and a member different from the inner cylindrical portion 51
capable of preventing the coming off of the claw portions 85
can be used. As described above, the present invention can of
course be implemented by an appropriate alteration or modi-
fication thereof within the scope of the present invention so as
not to change the gist of the invention.

The invention claimed is:
1. A method for mounting a sensor substrate of a brushless
motor,
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wherein an insulating member which insulates a location
for winding of a stator coil from an outside is formed on
a stator core on which radially arranged pole teeth are
provided on an inner peripheral surface side with a pre-
determined space,

wherein the stator coil is wound around the pole teeth via

the insulating member,

wherein stopper walls that prevent the coming off of the

stator coil are provided on a leading edge of the pole
teeth of the insulating member,

wherein pedestal parts are formed on an inner peripheral

surface side of the stopper walls,

wherein a sensor substrate, to which a position detection

element which detects a position of a permanent magnet
provided to a rotor is installed, is arranged on the ped-
estal parts,
wherein locking portions for locking the sensor substrate
are provided to some of the pedestal parts to prevent the
coming off of the sensor substrate in a radial direction,

wherein the locking portions are provided at locations dis-
tant from the stopper wall by a predetermined space, and

wherein holding members that regulate moving of the lock-
ing portions in a radial direction by holding the locking
portions on a back surface thereof are provided in a gap
between the locking portions and the stopper walls to
prevent the coming off of the sensor substrate from the
locking portion.
2. The method for mounting a sensor substrate of a brush-
less motor according to claim 1, wherein moving of the lock-
ing portion is regulated by using an inner diameter side cylin-
drical portion of coil end covers that are provided in a gap
between the locking portion and the stopper wall and cover
the stator coil.
3. A method for mounting a sensor substrate of a brushless
motor,
wherein stator covers constituted by insulating members
are formed on both sides of a stator core on which
radially arranged pole teeth are provided on an inner
peripheral surface side with a predetermined space,

wherein the stator coil is wound around the pole teeth via
the stator covers,

wherein stopper walls that prevent the coming off of the

stator coil are provided on a leading edge of the pole
teeth of the stator covers,

wherein pedestal parts are formed on an inner peripheral

surface side of the stopper walls,

wherein a sensor substrate, to which a position detection

sensor which detects a position of a permanent magnet
provided to a rotor is installed, is arranged on the ped-
estal parts,
wherein locking portions for locking the sensor substrate
are provided to some of the pedestal parts to prevent the
coming off of the sensor substrate in a radial direction,

wherein the locking portions are provided at locations dis-
tant from the stopper wall by a predetermined space, and

wherein holding members that regulate moving of the lock-
ing portions in a radial direction by holding the locking
portions on a back surface thereof are provided in a gap
between the locking portions and the stopper walls to
prevent the coming off of the sensor substrate from the
locking portion.

4. The method for mounting a sensor substrate of a brush-
less motor according to claim 3, wherein moving of the lock-
ing portion is regulated by using an inner diameter side cylin-
drical portion of coil end covers that are provided in a gap
between the locking portion and the stopper wall and cover
the stator coil.
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5. A structure for mounting a sensor substrate of a brushless

motor comprising:

a brushless motor including a rotor arranged concentrically
on an axis of a stator and a position detection element
which detects a position of a permanent magnet pro-
vided to the rotor,

wherein pole teeth are provided to a stator core of the stator
radially on an inner peripheral surface side along a cir-
cumferential direction with a predetermined space,

wherein an insulating member for insulating a location for
winding of the stator coil from an outside is formed on
each of the pole teeth on a surface thereof except at least
an inner surface,

wherein stopper walls that axially protrude from a leading
edge of'a cover portion of the pole tooth of the insulating
member are provided to prevent the coming off of the
stator coil wound around the cover portion of the pole
teeth,

wherein pedestal parts are formed that extend from an inner
surface side of the stopper wall toward a central axis,

wherein a sensor substrate to which a position detection
element is mounted so as to face the permanent magnet
provided to the rotor in an axial direction is arranged on
the pedestal parts,

wherein locking portions that prevent the coming off of the
sensor substrate in the axial direction are provided on the
pedestal parts,

wherein positioning pins are provided so as to protrude
from the pedestal parts in the axial direction,

wherein recessed portions with which the positioning pins
are engaged are provided to the sensor substrate,

wherein claw portions that protrude from the pedestal parts
in the axial direction are provided as the locking por-
tions, the claw portions engaging with the sensor sub-
strate, and

wherein a holding member for preventing disengagement
of the claw portion is arranged at the back of the claw
portion.

6. The structure for mounting the sensor substrate of the

40 brushless motor according to claim 5,

45
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55
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wherein a plurality of cutouts are formed on a periphery of
the sensor substrate with a predetermined space,
wherein the claw portions engage with the cutouts, and
wherein the holding member is disposed in a gap portion
formed between the claw portion and the stopper wall.
7. The structure for mounting the sensor substrate of the

brushless motor according to claim 6,

wherein coil end covers that cover the stator coil of the
stator on both ends thereof are provided, and

wherein an inner diameter side cylindrical portion of the
coil end covers is inserted into the gap portion as the
holding member.

8. A structure for mounting a sensor substrate of a brushless

motor comprising:

a brushless motor including a rotor arranged concentrically
on an axis of a stator and a position detection element
which detects a position of a permanent magnet pro-
vided to the rotor,

wherein pole teeth are provided to a stator core of the stator
radially on an inner peripheral surface side along a cir-
cumferential direction with a predetermined space,

wherein stator covers for insulating a location for winding
of the stator coil from an outside is formed on both ends
of each of the pole teeth on a surface thereof except at
least an inner surface,

wherein stopper walls that axially protrude from a leading
edge of a cover portion of the pole tooth of the stator
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cover are provided to prevent the coming off of the stator
coil wound around the cover portion of the pole tooth,

wherein pedestal parts are formed that extend from an inner
surface side of the stopper wall toward a central axis,

wherein a sensor substrate to which a position detection
element is mounted so as to face the permanent magnet
provided to the rotor in an axial direction is arranged on
the pedestal parts,

wherein locking portions that prevent the coming off of the
sensor substrate in the axial direction are provided on the
pedestal parts,

wherein positioning pins are provided so as to protrude
from the pedestal parts in the axial direction,

wherein recessed portions with which the positioning pins
are engaged are provided to the sensor substrate,

wherein claw portions that protrude from the pedestal parts
in the axial direction are provided as the locking por-
tions, the claw portions engaging with the sensor sub-
strate, and

10
wherein a holding member for preventing disengagement
of the claw portion is arranged at the back of the claw
portion.
9. The structure for mounting the sensor substrate of the

5 brushless motor according to claim 8,

15

wherein a plurality of cutouts are formed on a periphery of
the sensor substrate with a predetermined space,
wherein the claw portions engage with the cutouts, and
wherein the holding member is disposed in a gap portion
formed between the claw portion and the stopper wall.
10. The structure for mounting the sensor substrate of the

brushless motor according to claim 9,

wherein coil end covers that cover the stator coil of the
stator on both ends thereof are provided, and

wherein an inner diameter side cylindrical portion of the
coil end covers is inserted into the gap portion as the
holding member.

#* #* #* #* #*



